THE ASTROPHYSICAL JOURNAL 


Supplement Series pe 


PUBLISHED BY THE UNIVERSITY OF CHICAGO PRESS FOR 
THE AMERICAN ASTRONOMICAL SOCIETY 


HELMUT A. ABT, Managing Editor STEPHEN E. STROM, Associate Managing Editor 
Kitt Peak National Observatory Kitt Peak National Observatory 


AAS PUBLICATIONS BOARD 
MARGARET J. GELLER (1981-84) Chairperson 
Center for Astrophysics 


MARSHALL COHEN (1980-83) 


California Institute of Technology 


RAY J. WEYMANN (1980-83) 


University of Arizona 


LEONARD V. KUHI (1982-85) 


University of California, Berkeley 


DONALD G. YORK (1982-85) 
University of Chicago 


PATRICK PALMER (1982-85) 
University of Chicago 


Production: JANE ALDERFER Manuscript Editor: GERALDINE BRADY 


xk wk 


VOLUME 55 


1984 MAY, JUNE, JULY, AND AUGUST 


tr 


hed 


PUBLISHED BY THE UNIVERSITY OF CHICAGO PRESS FOR 
THE AMERICAN ASTRONOMICAL SOCIETY 


© 1984 BY THE AMERICAN ASTRONOMICAL SOCIETY. ALL RIGHTS RESERVED. 
PUBLISHED MONTHLY 


COMPOSED BY SCIENCE TYPOGRAPHERS, INC., MEDFORD, NEW YORK, U.S.A. 


PRINTED BY THE UNIVERSITY OF CHICAGO PRINTING DEPARTMENT, 
CHICAGO, ILLINOIS, U.S.A. 


THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES 
CONTENTS OF VOLUME 55 


1984 May, Number 1 


THE EARLY-TYPE STRONG EMISSION-LINE SUPERGIANTS OF THE MAGELLANIC CLOUDS: 
Po oPE GIR OSCOPIG ZOOLOGY «| cass. oe Geb ae cot cabecs sae Steven N. Shore and N. Sanduleak 


THE CHEMICAL COMPOSITION AND EVOLUTIONARY STATE OF THE EARLY R STARS 
James F. Dominy 


THE GLOBULAR CLUSTER SYSTEM OF THE GALAXY. III. MEASUREMENTS OF RADIAL VELOCITY 
AND METALLICITY FOR 60 CLUSTERS AND A COMPILATION OF METALLICITIES FOR 


eS USE RS Sean ee ar so Sr inet ee ee A Legh OO ne 2 ns OR, Ce Robert Zinn and Michael J. West 


COMPARISONS OF A STANDARD GALAXY MODEL WITH STELLAR OBSERVATIONS IN FIVE FIELDS 
John N. Bahcall and Raymond M. Soneira 


THE $201 FAR-ULTRAVIOLET IMAGING SURVEY. III. A FIELD IN SAGITTARIUS 
George R. Carruthers and Thornton Page 


JUNE, Number 2 


FAINT STAR STUDIES IN THE MAGELLANIC CLOUDS. II. FIELD REGIONS 9° NORTHEAST OF THE 
ANRC IVAN GH 2 SONIC NCULOLUID Nyaa 2. 5 oo ago Oe ene Gun mee ce oO aie Aieeeth en af amen my wee EE Stryker 


VARIATIONS OF BETELGEUSE’S OPTICAL LINEAR POLARIZATION OVER FOUR CONSECUTIVE 
OB SERV UN GES EAS ONS 81979 S110 83 sae mereremn a diese ee ye eye es ee, Nee ie oe Daniel P. Hayes 


SUPERNOVA REMNANTS IN THE MAGELLANIC CLOUDS 
D. S. Mathewson, V. L. Ford, M. A. Dopita, I. R. Tuohy, B. Y. Mills, and A. J. Turtle 


A NUMERICAL STUDY OF NONSPHERICAL BLACK HOLE ACCRETION. II. FINITE DIFFERENCING 
ZAIN DIG @IDE CALIBRATION: Ga gietea= heats coders d,s td John F. Hawley, Larry L. Smarr, and James R. Wilson 


PULSAR POLARIZATION FLUCTUATIONS. I. 1404 MHz STATISTICAL SUMMARIES 


Daniel R. Stinebring, J. M. Cordes, Joanna M. Rankin, J. M. Weisberg, and Valentin Boriakoff 


PULSAR POLARIZATION FLUCTUATIONS. II. 800 MHz STATISTICAL SUMMARIES 


Daniel R. Stinebring, J. M. Cordes, J. M. Weisberg, Joanna M. Rankin, and Valentin Boriakoff 


PHOTOMETRIC PARALLAXES FOR SELECTED STARS OF COLOR CLASS m FROM THE NLTT 
GAWMAIL© Gin) fe fee ae ens etter hein rid oie eee eet Riera. aera et crix: MAGN Mery et Edward W. Weis 


HARD BINARY-SINGLE STAR SCATTERING CROSS SECTIONS FOR EQUAL MASSES ............. Piet Hut 


AN ATLAS OF QSO LUMINOSITY PROFILES 
J. B. Hutchings, D. Crampton, B. Campbell, D. Duncan, and B. Glendenning 


JULY, Number 3 


THE VERTICAL STRUCTURE AND STABILITY OF ALPHA MODEL ACCRETION DISKS 
J. K. Cannizzo and J. C. Wheeler 


OBSERVATIONAL STUDIES OF CEPHEIDS. Il. BVRI PHOTOMETRY OF 112 CEPEEIDS 
Thomas J. Moffett and Thomas G. Barnes IIT 


H 1 OBSERVATIONS IN THE VIRGO CLUSTER AREA I A COMPLETE MAGNITUDE-LIMITED SAMPLE OF 
C] ARNG / NAD. GIES Ag aiake olose See ee moro ly o-rap eae _.... George Helou, G. Lyle Hoffman, and E. E. Salpeter 


YELLOW GIANTS IN YOUNG CLUSTERS. I. PHOTOMETRIC OBSERVATIONS _. Edward G. Schmidt 


Page 


1 


DH 


101 


179 


189 


279 


289 


301 


319 


389 


433 


Fiche 


11-A2 


11-Cl 


11-D4 


11-E12 


13-A2 


13-E6 


13-F5 


13-G13 


14-D9 


14-G7 


15-A3 


15-Bl 


15-C4 


16-A2 


16-B10 


17-Al 


17-B8 


PHOTOCHEMISTRY OF THE ATMOSPHERE OF TITAN: COMPARISON BETWEEN MODEL 
AN DOBSERVALIONS Stren verre cicteaieiees situs oc cnemowre Afcke ikineearet Yuk L. Yung, Mark Allen, and Joseph P. Pinto 


COMPARISON OF VARIATIONS IN THE VISIBLE AND ULTRAVIOLET SPECTRA OF a CENTAURI 
Richard P. Fahey 


Wel? CASE LOWED SVE SIGN) INGO SURIN| SOF UR NENE MU ee neo c case cee N. Sanduleak and Peter Pesch 


WIDE-ANGLE RADIO TAIL QSOs AS MEMBERS OF CLUSTERS OF GALAXIES. I. DIRECT OPTICAL 
OBSERVAION SAN DiSEEGTROSCOPRYGOR OS OME IED Sere ge eee ee ee ee oa Paul Hintzen 


AUGUST, Number 4 


ACCURATE IN REGRATIONS OEMEEIR © CEE AVI© D Bega rere ee et te eee eee eee Stefan W. Mochnacki 


LABORATORY MILLIMETER AND SUBMILLIMETER SPECTRA OF HNO AND DNO 
K. V. L. N. Sastry, Paul Helminger, Grant M. Plummer, Eric Herbst, and Frank C. DeLucia 


A STUDY OF THE O’CONNELL EFFECT IN THE LIGHT CURVES OF ECLIPSING BINARIES 
T. J. Davidge and E. F. Milone 


sli SEIBUES, SUBIR shells, Sale Laloe, Ow Xe WS. ANINID)  WORUMIS! 5 on poe oe tee oe Carl Heiles 


PIPETTES AN OR SSIDASRSS & trang corte theca erate cate een cena OS aaah nue Ue ee eee ene ee oe eee Olin J. Eggen 


THE MILLIMETER AND SUBMILLIMETER LABORATORY SPECTRUM OF METHYL FORMATE IN ITS 
GROUND SYMMETRIC TORSIONAL STATE 
Grant M. Plummer, Eric Herbst, Frank C. DeLucia, and Geoffrey A. Blake 


CEOSENTISUAI BINARIES = laViKke CIEAS STEM @ Adil @IN|S ieee enna Christopher J. Corbally 


465 


507 


S17 


533 


551 


563 


657 


17-C3 


17-F3 


17-F13 


18-Al 


19-A9 


19-B7 


19-Cl 


19-D1 


20-Al1 


20-C10 


20-E8 


THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES 


INDEX TO VOLUME 55 
1984 MAY, JUNE, JULY, AND AUGUST 


ALLEN, MARK. Photochemistry of the Atmosphere of Titan: Comparison 
between Model and Observations. Yuk L. Yung, Mark Allen, and 
Joseph P. Pinto. 55, 465, 17-C3 


BAHCALL, JOHN N. Comparisons of a Standard Galaxy Model with 
Stellar Observations in Five Fields. John N. Bahcall and Raymond 
M. Soneira. 55, 67, 11-E12 , 

BARNES, THOMAS G., III. Observational Studies of Cepheids. II. BVRI 
Photometry of 112 Cepheids. Thomas J. Moffett and Thomas G. 
Barnes ITI. 55, 389, 16-B10 

BLAKE, GEOFFREY A. The Millimeter and Submillimeter Laboratory 
Spectrum of Methyl Formate in its Ground Symmetric Torsional 
State. Grant M. Plummer, Eric Herbst, Frank C. DeLucia, and 
Geoffrey A. Blake. 55, 633, 20-C10 

BORIAKOFF, VALENTIN. Pulsar Polarization Fluctuations. I. 1404 MH*Zz 
Statistical Summaries. Daniel R. Stinebring, J. M. Cordes, Joanna 
M. Rankin, J. M. Weisberg, and Valentin Boriakoff. 55:247, 14-D9 

Pulsar Polarization Fluctuations. II. 800 MHz Statistical Summaries. 

Daniel R. Stinebring, J. M. Cordes, J. M. Weisberg, Joanna M. 
Rankin, and Valentin Boriakoff. 55, 279, 14-G7 


CAMPBELL, B. An Atlas of QSO Luminosity Profiles. J. B. Hutchings, D. 
Crampton, B. Campbell, D. Duncan, and B. Glendenning. 55, 319, 
15-C4 

CANNIZZO, J. K. The Vertical Structure and Stability of Alpha Model 
Accretion Disks. J. K. Cannizzo and J. C. Wheeler. 55, 367, 16-A2 

CARRUTHERS, GEORGE R. The S201 Far-Ultraviolet Imaging Survey. III. 
A Field in Sagittarius. George R. Carruthers and Thornton Page. 55, 
101, 12-A3 

CORBALLY, CHRISTOPHER J. Close Visual Binaries. I. MK Classifications. 
Christopher J. Corbally. 55, 657, 20-E8 

Corpbes, J. M. Pulsar Polarization Fluctuations. I. 1404 MH*Zz Statisti- 
cal Summaries. Daniel R. Stinebring, J. M. Cordes, Joanna M. 
Rankin, J. M. Weisberg, and Valentin Boriakoff. 55:247, 14-D9 

Pulsar Polarization Fluctuations. II. 800 MHz Statistical Summaries. 
Daniel R. Stinebring, J. M. Cordes, J. M. Weisberg, Joanna M. 
Rankin, and Valentin Boriakoff. 55, 279, 14-G7 

CRAMPTON, D. An Atlas of QSO Luminosity Profiles. J. B. Hutchings, 
D. Crampton, B. Campbell, D. Duncan, and B. Glendenning. 55, 319, 
15-C4 


DavipGE, T. J. A Study of the O’Connell Effect in the Light Curves of 
Eclipsing Binaries. T. J. Davidge and E. F. Milone. 55, 571, 19-C1 

DeLuca, FRANK C. Laboratory Millimeter and Submillimeter Spectra of 
HNO and DNO. K. V. L. N. Sastry, Paul Helminger, Grant M. 
Plummer, Eric Herbst, and Frank C. DeLucia. 55, 563, 19-Cl 

The Millimeter and Submillimeter Laboratory Spectrum of Methyl 

Formate in its Ground Symmetric Torsional State. Grant M. 
Plummer, Eric Herbst, Frank C. DeLucia, and Geoffrey A Blake. 
55, 633, 20-C10 

DomINy, JAMES F. The Chemical Composition and Evolutionary State of 
the Early R Stars. James F. Dominy. 55, 27, 11-Cl 

Dopita, M. A. Supernova Remnants in the Magellanic Clouds. D. S 
Mathewson, V. L. Ford, M. A. Dopita, I. R. Tuohy, B. Y. Mills, 
and A. J. Turtle. 55, 189, 13-F5 

DuNCcAN, D. An Atlas of QSO Luminosity Profiles. J. B. Hutchings, D 
Crampton, B. Campbell, D. Duncan, and B. Glendenning. 55, 319, 
15-C4 


EGGEN, OLIN J. The AO Stars. Olin J. Eggen. 55, 597, 20-Al 


FAHEY, RICHARD P. Comparison of Variations in the Visible and Ultra 
violet Spectra of a Centauri. Richard P. Fahey. 55, 507, ES Py 

Forp, V. L. Supernova Remnants in the Magellanic Clouds. D. S. 
Mathewson, V. L. Ford, M. A. Dopita, TR. Tuohy, B. Y. Mills, 
and A. J. Turtle. 55, 189, 13-F5 


GLENDENNING, B. An Atlas of QSO Luminosity Profiles. J. B. Hutchings, 
D. Bee B. Campbell, D. Duncan, and B. Glendenning. 55, 319, 
15-C4 


HAWLEY, JOHN F. A Numerical Study of Nonspherical Black Hole 
Accretion. II. Finite Differencing and Code Calibration. John F. 
Hawley, Larry L. Smarr, and James R. Wilson. 55, 211, 13-G13 

Hayes, DANIEL P. Variations of Betelgeuse’s Optical Linear Polarization 
over Four Consecutive Observing Seasons: 1979-1983. Daniel P. 
Hayes. 55, 179, 13-E6 

HEILEs, CARL. H 1 Shells, Supershells, Shell-Like Objects, and “Worms.” 
Carl Heiles. 55, 585, 19-D1 

HELMINGER, PAUL. Laboratory Millimeter and Submillimeter Spectra of 
HNO and DNO. K. V. L. N. Sastry, Paul Helminger, Grant M. 
Plummer, Eric Herbst, and Frank C. DeLucia. 55, 563, 19-C1 

HELOU, GEORGE. H I observations in the Virgo Cluster Area. II. A 
Complete, Magnitude-limited Sample of Spiral Galaxies. George 
Helou, G. Lyle Hoffman, and E. E. Salpeter. 55, 433, 17-Al 

HERBST, Eric. Laboratory Millimeter and Submillimeter Spectra of HNO 
and DNO. K. V. L. N. Sastry, Paul Helminger, Grant M. Plummer, 
Eric Herbst, and Frank C. DeLucia. 55, 563, 19-C1 

The Millimeter and Submillimeter Laboratory Spectrum of Methyl 
Formate in its Ground Symmetric Torsional State. Grant M. 
Plummer, Eric Herbst, Frank C. DeLucia, and Geoffrey A. Blake. 
55, 633, 20-C10 

HINTZEN, PAUL. Wide-Angle Radio Tail QSOs as Members of Clusters of 
Galaxies. II. Direct Optical Observations and Spectroscopy of QSO 
Fields. Paul Hintzen. 55, 533, 18-Al 

HOFFMAN, G. LYLE. H 1 Observations in the Virgo Cluster Area. Hl. A 
Complete, Magnitude-limited Sample of Spiral Galaxies. George 
Helou, G. Lyle Hoffman, and E. E. Salpeter. 55, 433, 17-Al 

Hut, Pier. Hard Binary—Single Star Scattering Cross Sections for Equal 
Masses. Piet Hut. 55, 301, 15-B1 

HUTCHINGS, J. B. An Atlas of QSO Luminosity Profiles. J. B. Hutchings, 
D. Crampton, B. Campbell, D. Duncan, and B. Glendenning. 55, 
319, 15-C4 


MATHEWSON, D. S. Supernova Remnants in the Magellanic Clouds. 
D. S. Mathewson, V. L. Ford, M. A. Dopita, I. R. Tuohy, B. Y. 
Mills, and A. J. Turtle. 55, 189, 13-F5 

MiLts, B. Y. Supernova Remnants in the Magellanic Clouds. D. S. 
Mathewson, V. L. Ford, M. A. Dopita, I. R. Tuohy, B. Y. Mills, 
and A. J. Turtle. 55, 189, 13-F5 

Mitong, E. F. A Study of the O’Connell Effect in the Light Curves of 
Eclipsing Binaries. T. J. Davidge and E. F. Milone. 55, 571, 19-C1 

MOCHNACKI, STEFAN W. Accurate Integrations of the Roche Model. 
Stefan W. Mochnacki, 55, 551, 19-A9 

MorFett, THOMAS J. Observational Studies of Cepheids. Il. BVRI Pho- 
tometry of 112 Cepheids. Thomas J. Moffett and Thomas G. Barnes 
ITT. 55, 389, 16-B10 


PAGE, THORNTON. The $201 Far-Ultraviolet Imaging Survey. HI. A Field 
in Sagittarius. George R. Carruthers and Thornton Page. 55, 101, 
12-A3 

PescH, PETER. The Case Low-Dispersion Northern Sky Survey. II. N. 
Sanduleak and Peter Pesch. 55, 517, 17-F13 

PINTO, JOSEPH P. Photochemistry of the Atmosphere of Titan: Compari- 
son between Model and Observations. Yuk L. Yung, Mark Allen, 
and Joseph P. Pinto. 55, 465, 17-C3 

PLUMMER, GRANT M. Laboratory Millimeter and Submillimeter Spectra 
of HNO and DNO. K. V. L. N. Sastry, Paul Helminger, Grant M. 
Plummer, Eric Herbst, and Frank C. DeLucia. 55, 563, 19-Cl 

The Millimeter and Submillimeter Laboratory Spectrum of Methyl 
Formate in its Ground Symmetric Torsional State. Grant M. 
Plummer, Eric Herbst, Frank C. DeLucia, and Geoffrey A. Blake. 
55, 633, 20-C10 


THE ASTROPHYSICAL JOURNAL 


RANKIN, JOANNA M. Pulsar Polarization Fluctuations. I. 1404 MH*Zz 

Statistical Summaries. Daniel R. Stinebring, J. M. Cordes, Joanna 

M. Rankin, J. M. Weisberg, and Valentin Boriakoff. 55:247, 14-D9 

Pulsar Polarization Fluctuations. II. 800 MHz Statistical Summaries. 

Daniel R. Stinebring, J. M. Cordes, J. M. Weisberg, Joanna M. 
Rankin, and Valentin Boriakoff. 55, 279, 14-G7 


SALPETER, E. E. H 1 Observations in the Virgo Cluster Area. II. A 
Complete, Magnitude-limited Sample of Spiral Galaxies. George 
Helou, G. Lyle Hoffman, and E. E. Salpeter. 55, 433, 17-A1 

SANDULEAK, N. The Case Low-Dispersion Northern Sky Survey. II. N. 
Sanduleak and Peter Pesch. 55, 517, 17-F13 

The Early-Type Strong Emission-Line Supergiants of the Magellanic 
Clouds: A Spectroscopic Zoology. Steven N. Shore and N. Sanduleak. 
Sow ePLIEAD 

Sastry, K. V. L. N. Laboratory Millimeter and Submillimeter Spectra of 
HNO and DNO. K. V. L. N. Sastry, Paul Helminger, Grant M. 
Plummer, Eric Herbst, and Frank C. DeLucia. 55, 563, 19-C1 

SCHMIDT, EDWARD G. Yellow Giants in Young Clusters. I. Photometric 
Observations. Edward G. Schmidt. 55, 455, 17-B8 

SHORE, STEVEN N. The Early-Type Strong Emission-Line Supergiants of 
the Magellenic Clouds: A Spectroscopic Zoology. Steven N. Shore 
and N. Sanduleak. 55, 1, 11-A2 

SMARR, LARRY L. A Numerical Study of Nonspherical Black Hole Accre- 
tion. II. Finite Differencing and Code Calibration. John F. Hawley, 
Larry L. Smarr, and James R. Wilson. 55, 211, 13-G13 

SONEIRA, RAYMOND M. Comparisons of a Standard Galaxy Model with 
Stellar Observations in Five Fields. John N. Bahcall and Raymond 
M. Soneira. 55, 67, 11-E12 

STINEBRING, DANIEL R. Pulsar Polarization Fluctuations. I. 1404 MH*Zz 
Statistical Summaries. Daniel R. Stinebring, J. M. Cordes, Joanna 
M. Rankin, J. M. Weisberg, and Valentin Boriakoff. 55:247, 14-D9 

Pulsar Polarization Fluctuations. II. 800 MHz Statistical Summaries. 
Daniel R. Stinebring, J. M. Cordes, J. M. Weisberg, Joanna M. 
Rankin, and Valentin Boriakoff. 55, 279, 14-G7 


STRYKER, L. L. Faint Star Studies in the Magellanic Clouds. I. Fiek 
Regions 9° Northeast of the Large Magellanic Cloud Bar. L. L 
Stryker. 55, 127, 13-A2 


Tuony, I. R. Supernova Remnants in the Magellanic Clouds. D. S 
Mathewson, V. L. Ford, M. A. Dopita, I. R. Tuohy, B. Y. Mills: 
and A. J. Turtle. 55, 189, 13-F5 

TurTLE, A. J. Supernova Remnants in the Magellanic Clouds. D. S 
Mathewson, V. L. Ford, M. A. Dopita, I. R. Tuohy, B. Y. Mills. 
and A. J. Turtle. 55, 189, 13-F5 


WEIS, EDWARD W. Photometric Parallaxes for Selected Stars of Color 
Class m from the NLTT Catalog. Edward W. Weis. 55, 289, 15-A3 

WEISBERG, J. M. Pulsar Polarization Fluctuations. I. 1404 MH*Zz Statis- 
tical Summaries. Daniel R. Stinebring, J. M. Cordes, Joanna M. 
Rankin, J. M. Weisberg, and Valentin Boriakoff. 55:247, 14-D9 

Pulsar Polarization Fluctuations. I]. 800 MHz Statistical Summaries. 

Daniel R. Stinebring, J. M. Cordes, J. M. Weisberg, Joanna M. 
Rankin, and Valentin Boriakoff. 55, 279, 14-G7 

West, MICHAEL J. The Globular Cluster System of the Galaxy. UL 
Measurements of Radial Velocity and Metallicity for 60 Clusters and 
a Compilation of Metallicities for 121 Clusters. Robert Zinn and 
Michael J. West. 55, 45, 11-D4 

WHEELER. J. C. The Vertical Structure and Stability of Alpha Model 
Accretion Disks. J. K. Cannizzo and J. C. Wheeler. 55, 367, 16-A2 

WILSON, JAMES R. A Numerical Study of Nonspherical Black Hole 
Accretion. II. Finite Differencing and Code Calibration. John F. 
Hawley, Larry L. Smarr, and James R. Wilson. 55, 211, 13-Gi3 


YUNG, YUK L. Photochemistry of the Atmosphere of Titan: Comparison 
between Model and Observations. Yuk L. Yung, Mark Allen, and 
Joseph P. Pinto. 55, 465, 17-C3 


ZINN, ROBERT. The Globular Cluster System of the Galaxy. III. Measure- 
ments of Radial Velocity and Metallicity for 60 Clusters and a 
Compilation of Metallicities for 121 Clusters. Robert Zinn and 
Michael J. West. 55, 45, 11-D4 


